Context: Electronic bibliographic databases are a key source for professional publications about social work and community care more generally. This article describes and evaluates a method of identifying relevant articles as part of a systematic review of research evidence. Decision making about institutional and home care services for older people is used as an example.
The first section of this paper gives the context in terms of evidence-based practice in social work, and the development of systematic reviews of research literature. The second section discusses the method used to retrieve relevant research on decision making about the provision of community care services for older people. The following sections evaluate the search methodology and discuss the general implications for accessing research relevant to social work.
CONTEXT
Just as Sidney and Beatrice Webb sought evidence in order to increase the effectiveness of their campaigns to reform social policy (cf. Webb & Webb, 1932) , so social work has always had formal and more informal research that has influenced policy and practice. In that sense, practice has always been "evidencebased". So what has changed that Trinder can claim, "the emergence of evidencebased practice has to be one of the success stories of the 1990s" (Trinder, 2000, p. 1)? Perhaps it is because the time has come to question beliefs in particular methods that have not been tested sufficiently in the past (cf. Bilsker & Goldner, 2000) . Perhaps it is the broader movement in public services requiring accountability for decisions relating both to policy and to practice (see e.g. Davies et al. (eds), 2000) . Perhaps it is the gap that some see between the interests of the everyday work of practitioners, and some of the studies carried out by researchers (cf. Seidl, 1991) .
In one sense the virtues of basing one's practice on the best available evidence are self-evident, as professionals (1) seek the best practice in a particular circumstance for the benefit of the client; (2) seek to make the best use of resources; and (3) seek decisions that are based on professional knowledge rather than dominated by organisational "requirements" (cf. Webb, 2001) . On the other hand, there are the critics who see the present wave of enthusiasm as overly simplistic and constraining professional autonomy (see e.g. Trinder, 2000) , just as there have been critics in other professions including medicine (see e.g. Dickersin & Berlin, 1992) . There are those who prefer the term "research-minded" practice (Thompson, 2000) , thereby weakening the challenge to create sound research evidence to shape practice. Some see the technical aspects as being in conflict with value issues, although the social work role has always involved contributing professional knowledge and skills within a process that includes client and professional values (see e.g. Taylor & Devine, 1993) . It is interesting that similar debates have occurred in other professions (e.g. McAlister et al., 2000) .
The surge of interest in evidence-based practice certainly seems to be linked to the "information age" in which we live, although current concerns such as "the range of information sources available to practitioners … is growing at a bewildering rate" (Needham, 2000) , are strangely reminiscent of Olive Stevenson's lament about "the knowledge explosion" in this journal thirty years ago (Stevenson, 1971) . The accumulation of research findings makes the integration of knowledge into practice based on best evidence increasingly complex for the practitioner (cf. Petitti, 1994) , and more systematic approaches to this are now required.
The methodology of reviewing and synthesising the results of previous research is now generally known as a "systematic review" (Dempster, 2002) . A systematic approach to reviews is used in order to minimise bias and random errors (cf. Cook et al., 1997) and to set studies in their proper context (cf. Clarke & Chalmers, 1998) . The process of a systematic review is documented so that it has the validity of being reproducible (Chalmers, 1994) . Medical sciences have been at the vanguard of the rising interest during the 1990s, with a focus on the evaluation of interventions, particularly the synthesis of drug trials (Clarke & Stewart, 1994) . However early references to the systematic pooling of research results (Light & Smith, 1971 ) and the use of the term "meta-analysis" to refer to the statistical aggregation of data (Glass, 1976; Glass et al., 1981; Hunt, 1997) seem to have been in the field of social and educational sciences. The term "meta-synthesis" has also been used in relation to synthesising the results of qualitative studies (Sandelowski et al., 1997) . The Campbell Collaboration (http://campbell.gse.upenn.edu) is now developing an international partnership to coordinate systematic reviews in the field of social and educational sciences (Schuerman et al., 2002) , paralleling and drawing on the equivalent Cochrane Collaboration (http://cochrane.org) for health care.
Our purpose in this article is to report on the appropriateness and effectiveness of a methodology for accessing relevant research, leaving aside for now the process of synthesising results. The continually evolving computer technology has produced tools to identify relevant studies much more efficiently and comprehensively than by manual methods (see e.g. Avenell et al., 2001; Taylor, 2002) , using nationally networked electronic databases that are designed to meet the needs of professionals and academics, and which are accessible through the World Wide Web. Some key databases for the social work profession are listed in Figure 1 .
[ Figure 1 near here] This paper illustrates a methodology for identifying relevant published research (and previous reviews of research) in the context of an ongoing systematic review of decision-making about long term care for older people. The question addressed by the search was framed as: "how are decisions made about the entry of people aged 65 years and over to institutional and home care services?" The search was limited to publications from 1985 to the date of the search in March 2001 in order to include research recent enough to be relevant, but encompassing research on the significant policy developments in the early 1990s in Great Britain and Northern Ireland (National Health Service and Community Care Act, 1990; DHSS (NI), 1990) . The search was confined to publications in the English language for practical reasons. This paper focuses on specific issues related to the search methodology, and seeks to address the broader question of the feasibility and usefulness of this approach for the social work profession, and for those working in community care more generally.
METHOD

Selection of Databases
The following databases were selected: Social Science Citation Index (SSCI), Medline, Cumulative Index of Nursing and Allied Health Literature (CINAHL) and Caredata. All of these databases include abstracts for most (even if not all) of the items for which they provide bibliographic data, and this was the first selection criterion, as citations alone are much less helpful than abstracts in identifying eligible studies (cf. Petrosino et al, 2000) . The Social Science Citation Index was selected because of its scope as a major database for the social sciences. Medline and CINAHL were selected because a preliminary scoping study had indicated that material on this topic was published in journals abstracted onto these major databases for medicine and nursing respectively. Caredata was selected because it is the dedicated UK database for social work, now provided as part of the national Electronic Library for Social Care (http://www.elsc.org.uk).
Development of Search Formulae
At their simplest level, electronic bibliographic databases can search for "text terms" similar to the way that electronic library catalogues now operate. However bibliographic databases of journal articles can search abstracts (and sometimes additional keywords) as well as titles, and are also able to work with combinations of terms using developments of standard Boolean algebra (Taylor, 2002) . In addition, of the four databases that we use here, Medline, CINAHL and Caredata have the feature of a thesaurus of terms that is used to index articles on the database. This indexing facilitates retrieval of articles even where terminology differs between publications. By contrast, the search of SSCI (which does not have an indexing system) required the development of terms to cover different spellings and parts of speech (e.g. "care manager" and "care management"), and the varied uses of language across countries and professional disciplines. The formulae devised to search the four databases are shown in the Appendix. A standardised structure has been developed that we intend to test in future with other topics and which may be helpful to the reader (see Figure 2 ).
[ Figure 2 near here]
Sensitivity of Searching
The sensitivity of a search refers to its capacity to identify as many as possible of the total available relevant articles. More specifically, 'sensitivity' can be defined as the number of studies identified by the search of a particular database divided by the total number of known studies. For this exercise, the total number of studies that we retrieved across all four databases was used as the measure of the total number of known studies. This ratio was employed to compare the usefulness of the databases using the best feasible search formula on each.
Precision of Searching
A search may become more sensitive as more terms are added, but it may also tend to retrieve more irrelevant articles. Therefore the precision of a search formula is also important. "Precision" may be defined as the number of articles identified by a search that are relevant (true positives), divided by the total number identified by that search. In other words, precision is a measure of the positive predictive value of the search. The precision of the searches described here was improved using techniques such as: 1. excluding (where possible) studies in which the main focus was terminal illness, learning disability or mental health problems; 2. using more advanced text searching facilities specific to certain databases such as "case management adj 99 community" (Medline) which defines a search for the phrase "case management" within ninety nine words of the word "community" in the title or abstract, thereby seeking to exclude articles referring to such topics as the "case management" by doctors of patients in hospital; and 3. qualifying or excluding words with many varied applications, such as "assessment", because the use of such words without qualifiers produced an overwhelming number of irrelevant retrievals. The issue of precision can also be measured from the "opposite direction", that is in terms of the number of irrelevant articles generated by the search on a database. For the reader more familiar with this terminology, the results section also gives the percentage of "false positives" (equal to 100% minus the precision expressed as a percentage).
Searching by Document Type
Restricting the search by the type of document sought also helps to reduce the number of irrelevant articles retrieved. SSCI has the facility to search by publication type but not specifically for those that are reports of research, or by research design. Medline is designed to facilitate easy retrieval of research that uses the most rigorous experimental methods (particularly randomised controlled trials) on the effectiveness of interventions. CINAHL and Caredata have a facility to identify "research" articles. As far as possible, the facilities on the respective databases were used to confine our search to documents that reported on research using any design or data collection method, or reviews of research.
Selection of Studies
The next stage in the process was to identify the relevant studies from amongst the items identified by the database searches. A single sided form was developed to aid the evaluation of each item (or "hit") by extracting information in a standardised format so as to minimise random errors (cf. Oxman, 1995) . A copy of the form is available from the first author. The first two authors independently applied the form to the abstracts in order to minimise bias (cf. Meade & Richardson, 1997) . In particular, each rater decided independently whether or not an individual article should be included in the next stage of the review. This decision was based on the information provided by the database only, and was guided by the list of inclusion criteria on the form. Each rater had three options: (1) include, (2) undecided and (3) exclude. Where there was a difference of opinion this was discussed with the aim of reaching a consensus. Any disagreements could have been referred to the third author, but in the event this was not necessary.
Evaluation of the Methodology
A number of criteria were used to evaluate the search methodology:
1. sensitivity and precision as defined above 2. unique articles retrieved, related to the overlap between the journals abstracted onto the databases, giving an indication of the necessity (or otherwise) of using a range of databases, and 3. inter-rater reliability, used not only as a measure of the consistency of the raters, but also as an indicator of the quality of the information available in the abstracts on the databases.
RESULTS
Sensitivity and Precision
The number of articles identified on each database, together with the sensitivity and precision of each search are given in Table 1 . It is noteworthy that high sensitivity was achieved on both SSCI and Medline; both contained many relevant articles. Caredata is a much smaller database than the others and retrieved very few of the total available articles, but those that were retrieved were nearly all relevant. CINAHL gave a high level of precision, showing what is feasible (in this case at least) on a large indexed database in a human service field akin to social work.
[ Table 1 near here]
Unique Articles Retrieved
The overlap of each database with the others was analysed in terms of the total number of articles retrieved, and also in terms of the number of relevant articles retrieved (see Table 2 ). The results have been given as numbers and also as a percentage of the number of articles retrieved on that database.
[ Table 2 near here]
There was no overlap between the articles retrieved by Caredata and any other database. The overlap of relevant articles on the three major databases ranged from 10% to 39%. Approximately 40% of both total and relevant articles retrieved on CINAHL were also on Medline. Interestingly, of the relevant articles retrieved on SSCI about 19% were also on Medline but only 10% were also on CINAHL, suggesting that the medical database may have a greater coverage of social science publications relevant to this area of social work than the nursing one. The number of articles retrieved on one database but no other is illustrated in Table 3 , showing clearly how limited a search would be if confined to a smaller number of databases.
[ Table 3 near here]
Inter-Rater Reliability
The similarity of the decisions by the two raters (inter-rater reliability) was measured using a weighted kappa score. This measurement was chosen because disagreements between the raters are not equal in magnitude between the three options. An "include-exclude" disagreement is more significant than an "includeundecided" or an "exclude-undecided" disagreement. Inter-rater reliability is illustrated in Table 4 , which gives weighted kappa scores and the percentage agreement between raters for each database.
The nature of the disagreements illustrated a number of factors relating to the initial decisions of the raters, such as: 1. struggles with terminology unfamiliar to either rater, usually that from another country such as "home health care" or "social health maintenance organisation" 2. the use of terminology more familiar within one of our professional disciplines 3. one or other of the raters on occasion using incidental aspects such as the journal title to assist in making a decision where the abstract was not clear, and 4. the quality of abstracts. The low weighted kappa score (and the relatively high number of undecided 'verdicts' by both raters) for Caredata reflected the general paucity of information in the abstracts on this database compared with the other three.
[ Table 4 near here]
DISCUSSION
Is a Systematic Review of Research Worthwhile?
A significant finding from this exercise was the discovery of so many relevant articles in a wide range of journals, and across all four databases. For the purpose of evaluating the methodology, this high yield gave us large enough figures for meaningful statistical analysis. For the purpose of synthesising the results of a search, the scope would have to be more tightly defined in order to give a manageable number of items. The more common type of social science literature review that uses the publications of some initial chosen authors, and then seeks references from these, would have failed to find many of the relevant items we retrieved. Such a thorough search would not be feasible without electronic databases, and this required detailed attention to constructing search formulae.
Any one database would have produced rather limited results on this topic by comparison with the results obtained using the four databases (cf. similar comments by Dickersin et al., 1994 and Petrosino et al., 2000) . We would apply the words of Hay and colleagues to social work and community care: "[Professionals], researchers, librarians and information specialists should be cautious in selecting and relying on any one bibliographic database to provide a comprehensive listing [of relevant research]" (Hay et al., 1996) . It is noteworthy that both health care and social science databases provided a significant number of unique, relevant publications, and this may be similar for research relevant to other aspects of social work.
Sensitivity and Precision of Searching
Any search embodies a balance between sensitivity and precision. In searching for studies on the effectiveness of medical interventions, searches are commonly designed to aim for high sensitivity with less concern for precision. An exercise by Adams and colleagues (Adams et al., 1994) gave an initial sensitivity of 18% (on Medline) and later an improved sensitivity of 35% rising to 63% using a "skilled search" (developed using methods similar to some of our own), but with a precision of only 7%. The reported rise in sensitivity took place over two decades of publications, and was attributed to improvements in the procedures and terms used for indexing. A more recent study by Hay and colleagues reported sensitivities between 68% and 88% (on a different range of databases from the ones described here), with precision rates in the region of 9% (Hay et. al., 1996) . Our sensitivity figures on SSCI and Medline of 58% and 43% respectively stand up reasonably well by comparison given that these databases were not designed for social work, and with rather higher precision (54% and 48% respectively). It should be noted however that for the exercise described here we have used the total number of items retrieved on these four databases as our standard, rather than measuring against a more comprehensive search that would include a detailed hand search built upon these electronic searches.
Although the common approach in medical sciences is to emphasise sensitivity rather than precision, our conclusion is that often precision will need to be given significant attention in a search in social science disciplines at present. One reason is that systematic reviews in medicine generally focus on synthesising research on outcomes of interventions (rather than processes), and thus frequently deal only with research involving the most rigorous experimental designs. Thus the number of publications is much smaller, and the number of irrelevant articles identified is more easily managed. Also, the indexing systems are designed specifically to assist in retrieving research that has used controlled trial designs. Within social sciences, the wide range of research methods and the varied use of terms by different disciplines mean that a lack of precision yields an overwhelming plethora of irrelevant articles.
Quality of Databases
Caredata was the most "relevant" database for social work, and it was pleasing therefore to see this confirmed by the high precision. However, the database retrieved very little of the total available material. SSCI and Medline both provided a reasonable balance between sensitivity and precision, and retrieved high numbers of unique articles. CINAHL had less coverage of journals with relevant material than these two databases, but the high precision suggests that a dedicated social work database, similarly based on the systems of Medline, could be very efficient.
A Dedicated Social Work Database?
The lack of a dedicated, international social work database, comparable to that available to medicine and nursing, became very apparent during the exercise. Addressing this deficit would do much to develop a sound foundation for social work research, and to provide improved credibility for the profession.
Our experience of working across these four databases suggests that a system similar to Medline would be the most effective for systematic searching, and a system fully compatible with it would best facilitate the increasing areas of interface between social and health care services (cf. Taylor, 1998 Taylor, & 1999 . Whilst the citation-searching feature of the Social Science Citation Index may be useful for some purposes, the design of Medline and CINAHL is more suited to a systematic search for all research publications on a particular topic. This is partly because they have the facility to lay out a search clearly on the screen as a sequence of steps, but also because the articles are indexed using a thesaurus of terms agreeable to the profession.
Although SSCI is a large database focusing on social sciences, an indexed database specifically designed for social work would be a significant step forward to improve the ease, sensitivity and precision of searching, as "study authors may not use search terms uniformly" (Fink, 1998, p.34) . In defining the terms to include in an index for classifying social work publications, our experience suggests that it would be best to keep close to the Medline terminology as far as possible. CINAHL is based on Medline, but with variations in the thesaurus. For example, Medline offers eight thesaurus terms as options if one types in a search for the word "risk", whereas CINAHL offers over fifty terms. Many of these terms on CINAHL relate to very specific assessment methods, and when searching this seemed to be too detailed because of the time required selecting out undesired items at each stage of the search. However CINAHL produced very high precision for our search, and this aspect merits further study.
Medline and CINAHL were the easiest databases to use because of screen layout and indexing, although the fact that they use different classification terms (e.g. for home care servicessee Appendix) was not helpful. One weakness of Medline and CINAHL is that they can sort only 200 results alphabetically at a time. Our search on Medline yielded nearly 240 items, and this had to be managed as two separate alphabetical lists. For a more tightly defined search yielding fewer hits this would not be an issue.
One of the weaknesses of SSCI was that it could deal with only 50 terms in the search formula. Whilst this was adequate to run even the relatively complex search that we used (with about 40 terms), it limited the capacity to develop the formula in a systematic way. In the early stages when the search formula was shorter, it was possible to check the effectiveness of adding each individual new term by running a search for, in algebraic language, "(A or B or C) not (A or B)". This identifies the impact of adding term "C" to the formula involving "A or B" that has already been developed. This technique requires the system to have a capacity to deal with almost double the number of terms contained in the formula that is being used, in this case therefore about 80 terms. This limitation exacerbated the additional work required in using a database lacking an indexing system.
Identifying Articles by Types of Research Method
It is easier to identify relevant publications if research designs and data collection methods are included clearly in abstracts (cf. a similar comment by Hay et al., 1996) . Searchers can then more readily identify articles of interest on the database, without the expense and time of ordering full articles. We would echo the words of Geraldine Macdonald and colleagues that ensuring that such essential data is provided in abstracts, and that there is some standardisation of presentation, "would do much to enable the profession to develop its knowledge base" (Macdonald et. al., 1992, p.623) . Adequate information in abstracts is required if indexers are to do their task effectively and efficiently, and this is an essential step towards an effective indexed database for social work. There are implications here both for authors and for journal editors.
The indexing on CINAHL and Caredata of "research" publications was very useful. It would be helpful also if 'the social work database of the future' had an indexing scheme that would enable searching by specific research designs. Given that this exercise has shown the necessity of including health care databases to access the range of relevant research in a regular sphere of social work practice, our conclusion is that a system of classifying research designs across (at least) health care and social work is very desirable.
Conclusion
The worldwide development of information science has presented new possibilities and challenges for researchers and for all professionals who need to be knowledgeable about their particular sphere. Nationally networked electronic databases designed for academic and professional purposes provide an opportunity to access research more efficiently and comprehensively than by manual methods, and appropriate searching skills are now essential. In order to progress as a profession social work needs a dedicated, international, indexed database so that researchers, practitioners and policy-makers can readily identify and access relevant previous research. 
